Molecular recognition of DNA structure by proteins that mediate genetic recombination.
The latter half of genetic recombination is mediated by proteins that recognise the structure of the four-way DNA junction, and manipulate this structure. In solution the four-way junction adopts a stacked X-structure in the presence of metal ions. The folding is brought about by the pairwise coaxial stacking of helices in a right-handed antiparallel X-shaped structure. The four-way junction is cleaved by structure-selective resolving enzymes that have been isolated from a wide variety of sources, from eubacteria and their phages through to mammals. In addition, another class of proteins accelerate the branch migration of the junction. These proteins all appear to be divisible into a component that recognises structure and another that carries out a reaction on the junction. Thus the ability of structure-selective binding to the four-way DNA junction is a key feature of enzymes important in genetic recombination.